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(54) STORAGE SYSTEM 

(57) Abstract: 

PURPOSE: To easily extend and vary the scale of the 
storage system of a large- sized computer and to 
maintain the system by degeneration and hot-line 
insertion and extraction. 

CONSTITUTION: Plural host adapters (host-side 
interface) 1 connected to a host CPU, plural disk 
adapters (storage device side interface) 2 connected to 
an array disk 5, and cache memories 3 for temporary 
storage that are shared by those adapters are fitted 
onto common buses 4 that are shaved by those adapters 
and cache memories in a free insertion and extraction 
state. For an extension of the scale, adapters 1 and 2 
and cache memories 3 which are as many as required are 
only added. The adapters 1 and 2, cache memories, and 
common buses are duplexed to enable degenerative 
operation in the case of a fault, and the joint parts 
between the adapters and cache memories, and common 
buses are so constituted that hot-line insertion and 
extraction are enabled and maintenance inspection and 
component replacement can be done without stopping 


the system. 
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SP. 5 3l**^!V*>a.> ^E'JiiiaB#le*-w i/iai v 

h 2 4&i;i8K>^ yffloiiJm/^'v^r y £§i;£-r£*-v 

S/Vi^yiiRSk 5 4l4SVP3gSSlk 5 5I4SI3I 

§B(e«as*is-r*iiasEfflx-<^^>y«a. 5 6i4 
7i/>ffa^« (#S) *</wa«a>ii«<z>7u>r 


tS7L/-ffa^fflX^^f>yt3I, 5 8l4f^X-r 

[0054] Hett^ssru^-F-rx^sitja-rai 

#0>TL/^3.-^ h»OSI«H-e (a) IMEffiBL 

(b) i4{iragi^a*5^-o 

[0055] 7u^7-^x^3isffi5 61*. mm.^?* X 

^gf^f*1 12S (8firx 75Ux 2) S^WtgTfe 

4*&#ftRr«fet«:««fc3«i:SB»»SCS4:oTl**o 
[0 0 5 6] 6 1 I4zl- ^ hi*fl)J6»SJS4«tfcfta) 

[0057] ei 7 i4B 5 vmw Ltzmm^ncD&mtt 

[00 5 8] 7 1 !4=l z E>AX4^^y > hlH^Lfc^ 
(«fi(D»La^fflfl)fi) T?fcy. 7 214^-7^ 

[0 0 5 9] *X h7^^^ 1 . fYX^7^2, 
*-V 'V.va ^'J/\°^ >tr— v> 3 (Dm(D^—1 *eeI(4=I =E 
>/U4^Ltff5f^, #7^^^. i\y*r— v!4 
=1*^* 7 2±0)ffi«(Di:a>tt[«T? i ti»«pr«B4:&y . 
TfxX K7?^ 1 f-fX^7^ 2CDH!£ 

[0 0 6 0] -S. *-v^->iS»Sitia:-r««^l4* 

~y2 2le^^r^-TS^. ^f;lii7|:^tcfc? 
le. +t7V3.> t'J/<7^-v3 le^jn^T^-v ^ vzl 

2 3^Lt + A-r>aa-'>h4 3 (HI 2 CD 2 4 leffi 
^) lefg«-rsci:(e«fey . t <bcD 2 G BCD^SieJiD^ 
TSCf * 8 G B 2 S»(D + «V 7 > ^ U 

[0 06 1 ] H8i4H5-e*LfcSiaSffl(7)3g»-f > — 

[0 0 6 2] i8t\ =l^E>/<X4!4. y^vZ 7 1 ± 

*aE**iane^y>HE«a?*trfcy. ea)?3»^7 

(CP) (DS»f*». ^^>ya^^'J/\°^^—v3(DS 
ft (C) <DlSf*fflJ. TfxX h7^^ : Eva-;UG)Ifi 

(H) CDSfcttSL ^l/7 r ^X^7^^^^vzL— ;UCDS 
ft (D) (DffiWffl*<iai+&*t. ElCD^Fn8 4Tf7F-T^3 
le. ^&»ftl4. #ft»ftB^&»ltt**iftc»:3lefto 
Tl^T. ^^^^ 7 1 l:^L^$^^>i:=i^>/\X4<}: 

[0 0 6 3] 8 1 (4. Tf-xX h7^^ 1 (DSftJiOT^i 


(7) 


0 9 9 4 


§lg£*lT. 7b^ff^X^5 tftfictSSCS I =»* 
8 3(***^i>zL7tx 0 — hA-y^T— ^2 2£Slg 

£o 8 5 14. ^va^^'J/^'^-v30lfi (C) 

[0 0 6 4] *3*$*«fi, Pff*tf-e§7y^ 

[0 0 6 5] H9l4*«Wa>VP hWM^Lfc 
[0 0 6 6] 9 1 I4*X 1 CD:?— h^/N-f X 

(WT tchpj t l n 3 ) , -cfc^o *fc. f^^r 

2(0^- hf/\VX1 2l::»£iX£;H£T^X^ 

5 s - $ $Emmw z ft it ^ -r * * r 9 ^ x * « 

gfl^n^A (BIT TDMPJ <tl^5) . 93I4DMP 
9 2 0»fimt7Va> : E l J 2 0 tT U^-x-f 
X^7 5<»m<DT—$&&mm£&\ift'3'r<<*<77?y 
ZXls—ZtfflWZfntT^l* (£TF TDSPJ tl^5) V 

[00 6 7] fYX^7^^2(D^-hf/\VX1 2 
[CI4. DMP9 2<hDSP9 3<D2fi»7b<S : ^iA£*lT 
l^&tf. SKMMLt n -fe KOO^-fX^Ty^-CTL/ 
•YT^X^ICT^izXf &i§^. f05^O2t7 
DMP9 2tLT»ft (2«lb) U Si<S> n - 2 <Z)ir -f 
^*7jf^A<DS P93t LTii^-T^o 

[00 6 8] 9 4l4SVP2 7lClSirf£SVPfr]Si];? 
□ ^7At\ CHP91, DMP 9 2 , D S P 9 3 £i£ 

aai/fi^-rstttifc. #«o»^p^^AO)sa»i4 

S VP 2 7^^>MSrLfcl^MPCDaiai^P^^A$-It 

*fc(4fte<DMP^t»aiSMP<7)$«lia^n^^A^M 

[0 0 6 9] mi 0\t^—$<Dfatl\zm^l^tzm9V7ji 
LfcV7 h»5i7i«©tft»lSSLfcHr*«. 
[0 0 7 0] CH P 9 1 14. ±ti.frt>(DT KUX^SS 

L. +^^*>^L>^E'JI^S^iit?o 10 1l4-tz^>> 
h. 10214^0^^7. 1 O 3147 LWt^X^ 5±CD 

-f^T?£& e DMP9 2I4. ^r-V^ va^^'Jl^bX 

>ff^^fTNO, *UNO, FB A, ^O^^^IC^ 
J&U D S P 9 3 T^7 L/^f-f |:f-^ §^ 

fro 


[007 1 ] DMP9 2li7U^f>fX^5(D^ 

[0 0 7 2] \>jL±<D£olZ^ *SI»?Pif7ASM» 
r-f ^^^i/«lz^H-r*«^l4CH P 9 1 CD^. 

|gU RAID (Redundant Array In 
expensive Disk) ^jitH) -i>^f§ n" f4 D 
MP 9 2<7)^<D^mrftl£l^i£rfc l J. *X h7^^$ 

1. ^-r x<7T?y$ 2omffi&m.\~tt't£r&mm? 

o 

[O0 7 3] 11 1[j:3 : E>/U4(D2HbO#^<!: 

[0074] 1 i i it^=E>y\7sA<Dmmm^mm^-^> 

Zt(Dt^l)/U7X^ (MP 1 0£««lLTI*&*X 
h7^^^ 1 XI±f-rX^7y^ 2) . 1 1 2I4/*X 
7X^1 1 1 ^ba)7^izXl^^glt>5/UX U-^ 

[0 0 7 5] F/*X2 6I4M«IMM*»T?I4 6 4 b?*v h 
/<X (200MB/S) 2^ffi£|5]B#|:iI!jfE$1*4 O O 
MB/SSHSLtfey, =&/<X^Stf4/^U T--T T3L«j 

B#I4/<XVX$1 1 1 ttftSttilttffilcAy . 3l£l^ 
i&£i£oT/\XXL/— :?£7^irX^£<!=*l::. CCDB# 
0>lliilfll«f4**> i EU 1 8Jia>««xiJ7l::e»**i 

o 

[0 0 7 6] =J ^ >/ \X ft <D :>X ^ AfWff # (A 

^•jtvUB f4«#«*3M<bLra3y. a««if^» 

(4 3«-S. flgiEn{tB«(4 2a-£i (^*») SaSS 
[007 7] HI 2l4J£«#»ffil::fcMt*£afb4:ttSl 

[0 0 7 8] i 2 1 1427K— h<bS*Lfc5 1 A'*;u/^x-e 

fey. *X h7**:?$ 1 ICI45 1 V*;U7?^ 2 9 3b< 2 
^va-Jk WJtfiLfflO)^V^;U/^XA<4/^XSISLT 

fey . mwft±&T\*3tW? Lj r*)i'T#zr$ (chp) . 

[0 0 7 9] 1221^X^7^2^71/^7^ 

x^7 5cdPp1cd^ >^ ^x— xfusscs w^x-e. 1 
^ffia^-rx^afjcWLrsycD^r-f x^7?^ 2^ 
e>t7^izxprffi35:j:5ic2a<bLrfcy . a^xic» 

**<*±Lfc»$l43E»SCS I/toSfltfflLtttM 
IeICA^o *fr. 7U^f>TX^7X^aiJ^5DM 
P9 2t,2lftLtfcy, &Ti^£B$l43£ff DMP 9 2 

[0 0 8 0] M^^U 1 8. ^t-V^V'^l^^E'J 20t 
2 S^b LTfc y . > U |z»«A<$6* Lfc*^l4» 
St5-^0>ffifflLr$giIjitelcAy . ^-v^v-n.^^ 


(8) 
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iz-rXy—'J L&m%±* ^ 'J Sffi£Ka*fc> ^ 'J Xi&g 
[00 8 1] 7L"f f-f 5 ±<D5SSi-7 : -< X<7 IcPf S 

iSm^r < X^7 L & *< 6 K^tii L»*&*rtftffc £fr 
[0 0 8 2] B1 3l*SMoajSS<D^S^bi:i^iIilt£ 

[0 0 8 3] j£JB53S*IffllSB5 8teft*?iStl.fcACA 

*jx2mibLx. insssfflx-f ^^>ysai5 sxa? 

U -Y x -i x ^7 ffl 7. -< -v * > Sfltffl 5 7 |= U 
Tl*4fc*K W**±P#li*5tf*©lSIB«ffltllliPffl5 
8XliigjI$nl::A&„ 

[0 0 8 4] 1 3 1 lt±fit>X |-A\broiilSON/0 F 

F03MMiip*>iaiJfl«miM*&8. m** v^^vn 

a«<7>*inaift£t1tfrf SttS1H0Ial& (JUT rpc 
I J <tl^) X£>-i>„ 

[0 0 8 5] *a«fflX-f -y^>y*a85 5li3C«a<E 

fl-LXf§3I^5 1 SU/^vt-'J 5 2lcfit$g-r5CtlcJ: 
y, axY"^>yii5 5#2E]»»l*LTt»ll)ftRr 
figXfcS. 

[0086] mmizmmit<Dm%T4*<7m\zm&iTz> 

l:7Mf^ X^fflX-f v=f-sV%MS 7 TCSilfS 
fflt LX2Ie]S&^<^Lm31=i ; E>/^^^L.Xttl& 
-T-SCtlCcfcy. M5*-f s/^:/<f«SB5 7*<2|Si&*» 
LX t, Mft RltlX y , $ P> KffiX-f <V ^ ><7*«31 5 
5, 5 7£2fi<b-f-5«fcy*£ffifc*Jifcl-tt±lf-&C£ 
*<X#§ 0 

[0 0 8 7] £fcf?*B#|::fciNXI*. 2M'(t;^tLfc/N*^ 
5 2A^S3ga^ >/\^£:frLXfi3I^I*!CD«3gy 
^'JXfcS^r-VV^zL^U&tfP C I 1 3 1 

*l. >t^ro/ < v "r u l x t tbtt nj fgr- & 5 . 

[0 0 8 8] 11 4SI/H1 5li7bYf-fX^lcSffl 
fi£ L fc fc # CD v X t A ffi * Jt fx L t- m X S& -5 . 

[0089] ii A-ittti^timte&Mn?* z.5&w 

Lti-it<07 U-TtV X<7 £ftg!Lfcii£rCD 

*fj&$j*i,xfcy , iisi 4 i a<3 GBroigf-fx^ 
(3. s-fv^gtoir-fx^teffl) . Si1 4 2 

, 3S#1 4 3A<8. 4GB©IMf-f^7g 
B (6. 4-f l/^F^OTT-rX^^ffiffl) £{£fflL.Xl^ 
•So TH-m^l*. f-T^8I1 4 1 A<1 4ft(Df- 
$7 r ^X?0)2«C<D/<'jT--l- J r-<X?. f-fX58i1 
4 2*!1 4ft(!)f-$f'f^7 ( !:4ftffl/\* l Jf'ff-fX 
f-f^58H 43A<1 4ft0>^— $ -<X-? <b 2 
tAOTA'J^-f t'-t X£ X*tJ$Lfcil^Xfc-I>„ 


[0090] i15li#i^f-f^fgt14 1. 14 
2, 1 4 3IC-OfX(DS8>^y(D I /O^JHTttSt 
¥l$l£*B#|Hia>IB«£;SLT*5y. 7Mf^^vX 
^fAi: LXCD h^^if^ i/3 >14t££|2]-t£-fc!-6fc#>l:: 
li, /]M§>g (/jxg) CDffiESir-fX?igB£{$fflL.XTU 
-f«J***£ < -T 3 - <t *<S4,te&£3l #tb#-5 C <h An 
**WI=S$Ttt3. 5-f ^kst^x^ssi 4 

dlcA^ffia^-fX^^Sl £X«J?rr ISSSliJ 
ro /M^ffiftT 1 -f X T L/ -f xfltritr £ CO t X li . 

MO/MHMlf-f X^^B^^SfefflL^cT U-f«figC0 

Xfo&o 

[009 1] JU±iftB^LX^fcxy— ^^;U^T— 

~g|1 9lcLto-T, 
[009 2] Ell 6li. □ ; E>y^4±©f-f7^77? 

-v2 2$$gU fli7-^l/2 3^Lt+Vr> 
h2 4lr^g|-r^c^lc e fey. ^r>it"; 

[0 0 9 3] tf:f-fX^7y7"9 2 L'&LnX. 
*X VT^Zf^ 1 t++7Vi >^E'JC0«^X«fi£Lfc^ 

[0 0 9 4] 11 7l*7 : -rX^T^^'^ 2^g^«filtt 
L » V ^ v =l j \° •> -y — i> 3 ? H m L X I * * -v-y v ^. ^° 
- h2 2%m8iU%m j T— Z?)l>2 3^U+1"r>a 

h*»«-r*cti=«fcy. ^tt*ii+v7-> 

<fc ^1) o 

[0 0 9 5] 01 8[*7t>X hT 7 ^^^ 1 (7)*f±{i^>^ 
-7i-ZjS C S I yZ?T^J\—J'^^)^(D^ Is 5 

b Ls II:FyU2 60t*7 hffl*¥»^*g/Jx Lfc 2 3g 

tt-e«^*cticj:y. *-^>m**5»— hie 

[0 0 9 6] Hi 9 lis 1 8<D*g/££7cl::2S<b. 

fc^O^jSH-efeSo 4D+1 PI*, "t — 

[0 0 9 7] ia±(7)Hffl«iJIZfct>r. =l^E>/\X4_h 


(9) ttmW- 7-209 9 4 


rm%^-y%iW£mmL. &3iM**#<*fBti=gEBfg 
t y «• ^ t r n -o x x-- > a > £ig*s-r 3 Z. <t t 

■5. 

[0 0 9 8] 

■Set 5lc#fiELfc(D-C% ±tt«ttttll9lttB&IBttSB 

« Lrff < f£i+t?<fc < . *ai=«fc -sr v -yy u- k*< 

A<-t?^^)o *fc. =4i&0>±ttllflNKIiaitB. IBtttt 
■ASffi{t9SI11& IX* fv v a y =E 'J SB I*, =E s? =l 
— ;Hb S *iT . n > Ax toss * ^ -y $ l=# 4fc 

Ba)«&S«:»*a)itKff»t,«*-efc4t^5SJ!l*34<fc 

[0 0 9 9] £f-. ±iftfl)»MttSSB. fB«SfiilJ|g 

4^ >/\*xi*. -S<b£*u 2^ttic^itriH 

i^$^.TL^-i><DT?. C^XbCDSBO)— ^ICPtSA^^L 
fct#T-t, te7^SB£^T^ilii$£A<oJt£T*fc 

±t*z.kts< &^*m£'nU-oT&m$k§' a <D&& : £?T 
tt o fc y . Jtfgfflrogpa Sii*D Lfc y -r -5 - 1 tfwife-e 

[0 10 0] Elc. fSltSBIi. ttft<D/M&IBtt£S$ 
4 7. ^ gB 1 £ «■ ffl l^fc t CDlr tt-< r T *? -tz X £ -< A £ 
[0101] Sfc. *-vr>a^ : E l J8ill n^E^/s* 


[0 10 2] GLhf=J:U. S<t $It±(73 IBtt vXfA^f 

[HS<z>ffim&iBH] 

[l i ] **w©*lftfiya)««**f «*Ht?*s. 

[12] **6«©-fll6«©ffitt5';*TA©#ttfc*jS 
iTfo-So 

[13] !2<D«iffiEll^}0ofc7 i — ^OsWitf-; 

[14] *§£BM<D-mmm(»mw9\-mmv&& a 

[15] **W<©-3llfi«a)J61t(=j3lt«1M»J-=-T k 
SB©HS^ieit?$)i)c 

[16] *mn<D-mmm(D&m.izt5itz>T is-< <x 

[18] *^Bjro-HSS«iJ<DSBlcfclt4|ftS§?a?roll 

[19] **Wro*tt«l=Bffl*;K*V7 h^xrflWt 
lT'fc-5)„ 

[110] **W©3Mfi«l::J:*^— *<D3fcKiv:7 K 

[Ill] **ffla>3g|fi«l=«k*a i E>/^fl>2«'[bi: 

[112] *^BjroHSS0iJir e fci,SB : &SPe<D2S-(b<h 

[li 3] **Bj©IIS6Ciji-j:SSBa)m3S^O)0S^b 
t Stil&fn £ ^ L 1 T- -S . 

[11 4] 7U-f7 : .fX?lzl£ffl-sl-.g,&mT : <X<7=i$B 

[li 5] ffiS-r-rx^SBroiBlt^Stru-f T -ex 

[116] !5tt«6^fi+V^->i^ ^Vtt'MZ^-i X 

[117] ^tif^§fi+v ->i> U tt:*:»$^-< x 

[lis] Si'tttg^^— ;u hhu^> h-y— a->x^a 
<D«j5eiT-fo^„ 

[11 9] ffiffift-y— /<vXf A©St@ffc^„ 
[12 0] ^3fe(DfBtt->X^A(75«S§«J«l-Cfc4 0 
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